PFKFB3-Driven Macrophage Glycolytic Metabolism Is a Crucial Component of Innate Antiviral Defense.
Signaling by viral nucleic acids and subsequently by type I IFN is central to antiviral innate immunity. These signaling events are also likely to engage metabolic changes in immune and nonimmune cells to support antiviral defense. In this study, we show that cytosolic viral recognition, by way of secondary IFN signaling, leads to upregulation of glycolysis preferentially in macrophages. This metabolic switch involves induction of glycolytic activator 6-phosphofructose-2-kinase and fructose-2,6-bisphosphatase (PFKFB3). Using a genetic inactivation approach together with pharmacological perturbations in mouse cells, we show that PFKFB3-driven glycolysis selectively promotes the extrinsic antiviral capacity of macrophages, via metabolically supporting the engulfment and removal of virus-infected cells. Furthermore, the antiviral function of PFKFB3, as well as some contribution of its action from the hematopoietic compartment, was confirmed in a mouse model of respiratory syncytial virus infection. Therefore, different from the long-standing perception of glycolysis as a proviral pathway, our findings establish an antiviral, immunometabolic aspect of glycolysis that may have therapeutic implications.